Introduction
Favourable associations have been reported between vigorous physical activity and coronary heart diseasel-3 and between physical fitness and risk factors for coronary heart disease.4 5 Such associations, however, are probably influenced by selective factors that predispose certain people to be more active and at the same time protect against coronary heart disease. Consequently the protective effect of physical activity per se is not clear, and it remains to be shown whether sedentary people taking up regular exercise benefit their cardiovascular health compared with similar people who remain sedentary. We have therefore evaluated the effects of a physical fitness intervention programme on such risk factors as serum lipid concentrations, blood pressure, obesity, smoking, and physical activity in a group of men five years after initial intervention.
Subjects and methods
Out of 673 men aged years who enrolled for a physical training course after a medical and fitness examination, 370 were reexamined four to six years later. Details of all people enrolling for the course are given elsewhere.7 The men were predominantly of British ancestry (93O%) and in "professional" or "administrative" occupations (70%/); only 5% were "blue-collar" workers. Thirty per cent were cigarette smokers (national mean about 40%) and 70% drinkers (close to the national mean). Average total daily energy intake was 10.29 MJ (2460 kcal)-that is, close to the recommendation for Australian sedentary men-9% being taken as alcohol, 45% as fat, and 30% as highly refined carbohydrates; cholesterol intake averaged 1-28 mmol (494 mg) daily. Half the men weighed 10% or more above the ideal; 21% had a diastolic blood pressure of 95 mm Hg or more; 36% had serum cholesterol concentrations above mmol/l (250 mg/100 ml); and 29% had serum triglyceride concentrations above 2-0 mmol/l (177 mg/100 ml).
The medical and fitness examinations included clinical assessment, cardiovascular and anthropometric measurements, determination of serum triglyceride and cholesterol concentrations, and a test of physical working capacity (PWC). The initial examination was to 8 assess the safety of vigorous exercise and establish baseline data. Of the 370 men re-examined four to six years later, 14 *Categories "never," "reformed," etc were given at entry: the 50% were therefore men who began smoking for the first time during the five-year study period and claimed to have stopped before the second examination. (table I) were closely matched in all variables at the initial examination, and during the three-month course the groups achieved similar increases in mean working capacity. Five years later, however, the mean PWC15 0 had fallen to the pre-course value in the inactive group (10 5± SD 2-2 kpm/min/kg body weight), whereas in the active group the value was 17% higher (12-3±2-4 kpm/min/kg). Hence the effect of two hours or more a week of moderate to heavy exercise was comparable to that of the supervised fitness programme.
Changes in physical risk factors and smoking habits did not differ significantly between the groups. Thus while being active was associated with increased fitness, there was no evidence of a beneficial effect on any risk factor for coronary heart disease.
Half of the active men had continued with twice-weekly training at the institute for fitness, so that the "typical" exercise patterns in their activity questionnaires were known to have been consistent over the five years. At the end of the period there was no significant difference in any study variable between those men and the men said to be active elsewhere. This suggested that most of the active men did not become more active and substantially fitter shortly before (and perhaps in preparation for) the second examination. Thus we believe that, as intended, we were observing the relation between long-term adherence to training and risk factors.
To examine the possibility of a threshold effect of activity on risk factors we graded the subjects according to change in fitness over the five years. Those declining 5% or more in PWC150 were classed as "losers," those losing or gaining under 5% as "stable," those gaining 5% to less than 15% as "small gain," and those gaining 15% or more as "large gain." We Only a third of our subjects were continuing with training five years after the initial programme, which is not encouraging when the good potential of the group for a change in life style is considered. The adherence rate (34%; 116/339), however, is fairly typical of such intervention studies27 28 and emphasises the difficulty of inducing a permanent change in patterns of activity. Nevertheless, little research has been conducted on the social psychology of exercise maintenance,28 and probably more effective methods of inducing adherence will be developed.
That the programme produced no overall change in smoking habits agrees with other reports.27 29 Our findings are contrary to reports that exercise reduces risk factors for coronary heart disease. Most such studies, however, have been either cross-sectional or based on only a few months of training.30 Two well-controlled studies conducted over one and a half years29 31 yielded results similar to ours: training had no effect on cholesterol concentration, blood pressure, or smoking; physical fitness significantly increased; and body weight was unchanged. Five-year follow-up to the study of Pyorala et a127 showed that exercise intervention had little lasting effect on life-style habits and health indices, which included body weight, new symptoms related to heart disease, and other new diseases. Interestingly, the incidence of coronary heart disease was the same for the original experimental and control groups and for men graded as least and most active at follow-up.
The most unexpected observation in our study was "This machine was improvised from material found in the barn, and its plan of operation was as follows. Two uprights, three by four joist, twelve feet in length, extended from the floor of the lower storey to the ceiling, to which they were securely spiked. The lower ends of the uprights were mortised in a solid piece of hard wood, about eight by twelve inches in size, and some three and a half feet in length. In the centre of this bed-piece was chiselled out, apparently with a very dull implement, a groove sufficiently deep and wide to admit the entrance of a man's neck. Fitting between the uprights, in an easy sliding position, was a square piece of two-inch plank, to the lower edge of which was securely fastened the blade of a carpenter's ordinary broad axe, sharpened to a keen edge. The bottom of this slider rested upon a lever fifteen inches in length, working upon a pin secured in the left upright, and from the end of which, suspended by a cord three feet in length, was a water-pot, which had been filled with water. On the top of the slider was a box containing fifty pounds of stone. The bottom of the watering-pot, which was an ordinary twelve or fourteen quart vessel, such as is commonly used on a farm, had been perforated with holes, so that the water might leak out and release the lever, thereby allowing the sliding block with the axe attached to fall. The axe, after being released, had a fall of six and a half feet. In order to render the uprights more firm and prevent any lateral motion, a piece of scantling was mortised in between them at about eighteen inches from the top. At the base of the uprights were two holes, through which was thrust a broom-handle, which effectually imprisoned the neck of the victim and prevented any attempt to remove it. In front of the machine, on the floor, was a small piece of timber, about two feet long, six or seven inches wide, and four inches thick. In the end, next to the bed-piece of the guillotine, was gouged a cavity large enough to hold about two quarts, and in it was found about a pint of ether. This ether came directly under the nose of the victim, which rested upon the floating lid of a cigar-box. On each side of this, with the ends firmly braced against the bed-piece in order to steady it, was a large box filled with stones and dirt." (British Medical journal, 1880.)
